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ABSTRACT
Marine by-products coming under the ancillary products group found
many applications in pharmaceutical and industrial sectors.Although many
of theseproducts are fetching very high price at the export market, -adequate
statistics regarding their current production, marketing and utilisation is
lacking. The present analysis deals with the production potential, level of
exploitation, uses, export growth rate and potential for the future of some
of thesemarine by-products.The analysisrevealedthat an estimatedquantity
of 205 tonnes of shells, 10 tonnes of gastropod operculum, 4,932tonnes of
shark liver oil and 4,384tonnesof shark cartilage could beproduced annually
in India with the current landings. The production potential of chitin is
estimated as 3,560tonnes from shrimp shell wastes and 1,354tonnes from
crab shell wastes.The high unit value of different products clearly indicates
the scope for their development by evolving appropriate utilisation and
marketing strategies. .
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INTRODUCTION
Theexportofancillarymarineproducts
constituted0.65 percent in terms of
quantityand0.33percentin termsofvalue
ofthetotalmarineexportsduringtheyear
2000(MPEDA,2000).Ancillarymarine
productsincludeproductsofmarineorigin
used directly other than the routine
consumptionpurposeandby-products.A
byproductby definition is a product
produc.edaccidentallyduringtheproduction
ofa mainproductorproductproducedin
additiontothemainproduct.Therearea
vast varietyof productssuch as chitin
andchitosanproducedfromshrimpand.
crabshellwastes.sharkproductslikeliver
oil.skinleather,cartilageandteeth.cuttle
fishproductsofboneandink havingvery
highexportdemand.Thereareanumber
ofapplicationsincludingpharmaceutical
andindustrialuseswereidentifiedforthese
products.Althoughmanyoftheseproducts
arefetchingveryhighprice-attheexport
market,adequatestatisticsregardingtheir
current .production, marketing ~nd
utilisationis lacking.Thepresentanalysis
dealswiththeproductionpotential,level"
ofexploitation.uses,exportgrowthrate
and potentialfor the future of someof
thesemarinebyproducts.
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MATERIAL AND METHODS
Bothprimaryandsecondarydatahave
beencollectedandutilisedfor thestudy.
Secondarydataonquantityandvalueof
differentmarineproductsexportedwere
obtainedfromvariousissuesof"Statistics
ofmarineproductsexports"publishedby
Marine Products Export Development
Authority (MPEDA) and landingsdata
were collectedfrom Annual Reportsof
Central Marine Fisheries'.Research
Institute. The primary data regarding"
processingandmarketingofmarineby-
products were collected through a
questionnairefromselectedexportingfirms
in AroorandNeendakararegionofKerala
andprocessingunits in Tuticorinregion
ofTamilnadu.
Conventionalveragesandpercentage
analysisweredonefor workingoutthe
averagequantumof1andings,production
potentialandcontributionofby-products
in the total marineexports.Compound
annualgrowthrateequationoftheform
givenbelowwasusedfordeterminingthe
exportgrowthtrendofallmarineproducts
andselectednon-edibleproductsduringthe.
periodfrom1991-2000:
Y=abt
Themajormarineby-productscovered
underthepresentanalysisaregivenbelow;
i) Chitin andchitosanproducedfrom
shrimp and crab shell wastesii) Fish
mawsandisinglassiii)Fishmealproduced
fromtrash fish iv) Shark productslike,
liveroil,skin,cartilage,teethv)Seashells
andvi) Cuttlefishboneandink.
RESULTS AND DISCUSSION
i) Chitin and its derivatives
Chitin is a majorconstituentof the
exoskeletal material of crustaceans,
cuttlefishandsquid.Chitin is a product
obtainedafterthe de-proteinisationand
demineralisationprocessof shrimpand
crabshellwastes.About 40-55%in the
caseofshrimpsandover70%in thecase
of crabsare discardedas waste during
processing.Theprocessingwasteofthese
speciescontainsapproximately10-55%of
chitinondryweightbasis,dependingon
theprocessingmethod.Japan andU.S.A
aretheleadingproducersofchitinfollowed
byIndia,Italy andPoland.The different
usesofchitinarepoultrygrowthpromoter,
preparationof natural cosmeticsoap,
preparationofslimmercapsules,in paper
industry, in textile industry for giving
finenesstofibre,forremovingpoisonfrom
aquacultureplants,preparationof hair
dyesandfor makingsurgicalsutures.
A studyconductedin Neendakarand
AroorregionsofKeralatoknowtheextent
of utilization of shrimp and crab shell
wastesforchitinandchitosonproduction
revealedthatthereareabout350peeling
sheds of shrimps in Aroor region of
Alappuzha District, each generating
shrimpshellwastesrangingfrom500to
2500kg perday.(Table1)Thesepeeling
shedstogetherproduceonanaverage300
tonnesofshrimpsheelwasteperday.The
wasteis usuallydiscardedtobeusedfor
makingpoultryfeed,fishmealandtooth
powder.Only a very few firms produce
chitinandchitosanfromtheshellwastes.
Theseunitsarecollectingshellwastesat
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Table 1: Utilisation pattern of shell waste for chitin and chitosan in the
study regions
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pricerangingfromRs.5-10/boxof40kg.
The chitin recoveryis 3% from shrimp
shellwastesand 5-6 percentfrom crab
shell wastes.The costof productionof
chitinis Rs.100per kg includinglabour
andrawmaterial.Thetotalproductionof
chitin by theseunits is 15 tonnesper
month,whichrequireonly500tonnesof
wastepermonth.Theprivatecommercial
firmsmainlyexporthechitinandchitosan
producedandthedomesticonsumptionof
thesameis veryless.Nearly97percent
oftheshellwasteusedforchitinproduction
goesas effluentandthe costof effluent
treatmentbecomea major problemin
chitinproduction.
In Neendakararegion,in additionto
thelargeshrimpexportingfirms,nearly
20peelingshedsare generatingshrimp
shellwaste.It is eitherdiscardedorused
asmanure.The chitinproductionunit of
MatsyafedlocatedatNeendakaraobtains
shell waste from peeling sheds in
AlappuzhaDistrict.At presenttheyare
notabletoutilisethefull capacitybecause
ofthenon-~vailabilityofshellwastes.
It is estimatedthat about 30,000
tonnesofshrimp& crabshellwastesare
availablein Keralaoutofthetotallandings
of 56,462tonnesof penaeidprawnsand
5,894tonnesof crabs. Currently only
about150tonnesof chitin is produced
annuallybydifferentunitsin Kerala.By
properutilisationof the availableshell
wastes, 1,200tonnesof chitin can be
producedanJ'uallyandtheenvironmental
problemsassociatedwith shell waste
disposalcanalsobeminimised.
Theaverageproductionofpenaeidand
non-penaeidprawnsin India duringthe
last fiveyearsis 3,29,589tonnes(Table
2).The main sourceof shell wastesJor
commercialchitinproductionis fromthe
exportingfirms"of frozen shrimp and
shrimpproducts.Assuming90percentof
theshrimpsandcrabsare exported,the
shrimpshellwastesavailableannuallyfor
chitinproductionis 1,18,652tonnesand
Nameof No. of Average ShellwasteUsesofshell No. of Chitin
the peeling shell productionwaste units production
locality sheds waste (tonnes) producing(tonnes)
Production chitin
(kg/day/unit)
Aroor 350 900 300 Chitin 3 15
Production,
fishmeal,
poultryfeed,"
toothpowder
Neendakara20 1000 20 Discarded 1 3
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Table 2: Annual landings of different categoriesof marine fishes in India
Source:AnnualReports,CMFRI, 1995-2000
crabshellwastes,22,561t011nes(Table3).
Thustheannualchitinproductionpotential
is 3,560tonnesfromshrimpshellwastes
and1,354tonnesfromcrabshellwastes.
in Dried fish maws and Isinglass.
Fish mawsarethewashedanddried
airbladderoffish.Thefollowingspeciesof
fishes namely,eel,jewfish, threadfin
breams,giantcroaker,catfish,seaperches
andlizardfishesareusedformakjngfish
maws.It has got verygooddemandin
severalforeignmarkets.
Isinglassis theproductobtainedby
dryingtheair bladdersoffisheslike eel
andcatfish.It is semisolidgelobtained
bydryingoftheairbladdersin sunfor48
hoursandthensoakingin 2%aceticacid
with a pH of about2.5 for four hours
(Badonia& Qureshi,2000).The market
priceofpowderedisinglassat presentis
Rs.600/Kg. It is mainly used for the
clarificationofbeverages.
Theaveragelandingofeelduringthe
last five years is 8,481tonnesand of
catfishesis 46,240tonnes.Assumingthe
fish mawsrecoveryof 1-3%from fresh
fish, the annualproductionpotentialis
.254tonnesfromeelsand1,387tonnesfrom
catfish(Table6).The mainsourcesofair
bladderfor thecommercialproductionof
fish maws and isinglass is the firms
exportingfrozenandcannedfish.
Table 3: Annual production potential of Chitin in India
Source:AnnualReportsofCMFRI 1995-2000
f"I
Years Shrimps Crabs Eel CatfishesSharks BivalvesGastropods
Penaeid Non
penaeid
1995 1,79,143 73,999 30,6105,904 38,493 45,953 28 1,143
19 1,88,0601,04,46229,049 7,030 36,090 34,717 0 3,215
1997 2,08,8011,53,64244,965 7,792 44,684 44,897 905 890
1998 2,14,9481,73,95034,2939,594 52,710 47,430 501 1,182
1999 1,74,3401,47,90827,68911,381 47,131 41,512 109 901
2000 2,06,9981,51,28348,2689,187 58,332 48,525 219 503
Average 1,95,3821,34,20735,8128,481 46,240 43,839 293 1,305
Sl.No. Source Average %ofShell Estimated % Production
.Landing Waste quantityof recovery potential
(1995-2000) shellwaste ofchitin ofchitin
tonnes (tonnes) (tonnes)
1. Shrimps 3,29,589 40 1,18,652 3 3,560
2. Crabs 35,812 70 22,561 5-6 1,354
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iii) Fish meal
Fish meal is a highly concentrated
nutritiousfeedsupplementproducedby
cooking,pressing,dryingandgrindingof
the skeletal remains along with the
adheringproteinaceousti suesoffishfrom
filleting or canning operationsof by
processingtrashfishobtainedasbycatch
alongwithother'highvaluedspecies(Pike,
1999).Fishmealandfishoil areproduced
mainly from speciesof fish which are
either not suitable for direct human
consumptionorforwhichthereis alimited
demand.Trimmingsfromfish processed
for human consumptionare also used,
thoughthesewouldaccountforlessthan
10 percent of fishmeal and fish oil
production.Thespeciesoffish,whichare
mainly used for fishmeal and oil are
anchovy,sardines,horsemackereletc.
Currentlytheflshbycatchis estimatedto
be30milliontonnesandthisis currently
almostequivalenttothefishrawmaterial
usedin flshmealandflsh oil production.
Highestuserof flshmealis poultry,that'
is in broilerandbreederdiets.Pigs are
thenextfollowedbyaquaculture.
iv) Shark products
a. Liver oil
The liver of shark contains60 to 75
percentoil.Squaleneobtainedfromshark
liver is used for the preventionand
treatmentof cancer,heart attacks,and
hepatitis, Hydrogenated squalene
(Squalane)is usedin thepreparationof
cosmetics,perfumes,aromaticsand as
anti-agingagentandlubricantin finishing
silk andwool.(Larsen,2001).The liver
afterpressingfor obtainingoil contains
protenaceoustissues along with high
contentofvitaminA andB. It is usedfor
thepreparationofflshmeal.Theaverage
annuallandingsofsharksin Indiaduring
1995-2000is 43,839tonnes(Table2).The
shark liver constitutes15%of the body
weightof sharksandthe recoveryof oil
fromthe liver is 75%.Thus thereis an
annualproductioncapacityof4,932tonnes
ofsharkliveroilwiththecurrentlandings.
b. Shark cartilage
Shark cartilageis a rich sourceof
Calcium.Until recentlyonlyverysmall
quantity of this was used for making
ornaments.Nowshark cartilagepowder
is identifledasahealthfood,anticancer
and anti viral agent.It is alsousedin
cosmetics(Subasinghe,1999).Themajor
producingand consumingcountriesare
USA, Japan, Austr~liaand India. The
productionandtradeofsharkcartilageis
notdocumentedatpresent.Themarkets
forthishassubstantiallyincreasedin the
lastfewyearsandthepricesareveryhigh.
It hasgotawell-developedmarketworth
onebilliondollarsayearin U.S.A Shark
cartilageconstitutes10percentofthebody
weight of sharks and the annual
productioncapacityofsharkcartilagewith
thepresentsharklandingsis about4,384
tonnes.
c) Shark skin & teeth
Sharkskinleatheris abyproductn:om
shark flshery.The skin is usedfor the
preparationof novelties.Shark skin is
mainlyusedforthenicheleathermarkets
in France,Spain,Japan andUSA Shark
teethandbonesareusedformakingfancy
ornaments(Vannuccini,2000).This has
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gotverygooddemandforexporttocountries
likeU.S.A.,U.K, Canada,Australiaetc.
Thepricevariesdependingonthesizeand
shapeofteethandteethofatleast20mm
lengthare highlypreferred.Amongthe
variousspecies,tigersharkteetharein
greatdemandduetoits attractiveshape
anB.size.Thetechno-economicanalysisof
processingofdifferentsharkproductsin
Tuticorinregionshowedthatonanaverage
the processingunit receivesa profit of
Rs.53,000permonth.(Table4).
v) Sea shells
Theseashellsconstitutetheexternal
coverofbivalvesandgastropodsandthe
internalboneof cuttlefish.Theseshells
havebothorna.mentalndmedicinalvalue.
In additionto this,thesearealsousedas
rich sourcesof calcium.
The oyster shells contain 52-55%
calcium oxide and are used in the
manufactureofcalciumcarbide,limeand
cement.Theshellscrushedtosuitablesize
Table4: TechnoEconomicsofprocessingandtradingof sharkby-products
in tuticorin
Total cost=Rs.40,000/-
Total returns=Rs.93,100/-
ProfitJmonth=53,100/-
.
Item Placeof Average Processingcost TransportSelling Use
procurementquantity cost(Rs.! price
ofraw processed!Labour Boiling!month)
Material tradedper Charges/drying
month month costs/
. month
Shark Kanyakumari,50-100 9000 1500 Rs.4000 Rs.12600Fancy
teeth Mandapam, nos(6-12kg) (@Rs.140ornaments
Rameswaram O/kg) (export
market)
Shark " 100-200kg9000 Nil Rs.48000Leather
skin (@Rs.320bags,
/kg) sandals
(export
market)
Shark " 6-20 13500 3000 Rs.32500Forcoatin--
liver barrels (@Rs.25boats,
oil (600-2000 /kg) shipsand
as fuel for
I trucks
(domestic
market)
Total 31,500 4,500 4,000 93,100
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areusedaspoultrygrit.Driedoystershell
powderis exportedmainlytocountrieslike
Baharainislands,Kuwait andUAE. In
2000,1,378tonnesofoystershellworth
Rs.40lakhwasexportedtothesecountries
alone.
Keralaleadsin clamproductionwith
73percentofthetotalclamlandings.Shell
is used in the manufactureof cement,
calciumcarbide,sand-limebricks and
lime.The shelllimeis usedformanuring
coffeeplantations,asa mortarin building
constructions,in thetreatmentofeffluents,
as a pesticidefor mixing with copper
sulphateand in glass,rayon,polyfibre,
paperandsugarindustries.The average
productionofbivalvesduringtheperiod
from 1995to 2000 is 293tonnes.An
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estimatedquantityof205tonnesofshells
could be producedannually with this
production.-(Table6).
Thegastropodsconstitute5-7percent
of the bycatch of shrimp trawlers
(Appukkuttan, 1994).The shells and
operculumofgastropods,mainlyXancus
pyrumandBabyloniasp.fetchveryhigh
price both in the domesticand export
markets.Sacredchank is prevalentin
Kerala, Tamilnaduand Gujarat coasts.
"Thesacredchankhas a regularmarket
in West Bengal for the shell bangle
industry.In addition,it is usedforblowing
as trumpetin ,religiousceremonies.The
hornyoperculumof theshell is of great
demandforpreparationofincensesticks.
Theshellsareusedforornamentalpurpose.
Table 5: Annual Operating costs and returns of a cuttle bone processing
unit in tuticorin .
I temsofcost Costs(Tonnes/)
Fixed cost
Establishmentcostofhotair driers Rs.35,000
Establishmentcostofgrinders Rs.12000
Annualized fixed cost 7520
(Depreciation+interestonfIxedinvestment
Operational costs
Quantityofcuttlebonesandwastesprocessed/year 50tonnes
Purchasepriceofbonesandwastes Rs.0.25/kg
Costoftransportingrawmaterial Rs.5,000
Labourcharges(3labourers@Rs.90/labourer/day) Rs.81,000
i
Processingcost(hotair dryingandgrinding) Rs.3000.
CostoftransportingfInalproducttoexportingfIrmin Chennai Rs.7000
Total Cost 1,03520
Returns(@Rs.30/kg) 1,50,000
ProfIt Rs.46,480
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Table 6: Estimated production potential of different marine by-products
The operculumis collectedfrom the
gastropodsafterboilingit andthendrying
thecleanedmaterial.It is rdarketedunder
the tradenamefish nails. It fetchesa
priceofRs.5.00perkg.In SouthIndia,it
is collectedfromdifferentlandingcentres
bytheagencieslocatedinTuticorinregion
andthentransportedtoCalcutta,where
furtherprocessingis done.This is mainly
usedin perfumeryindustry.
Theaveragegastropodlandingsduring
theperiod1995-2000is 1,305tonnesand
annualproductionofgastropodshellsis
estimatedas 1,044tonnes(Table6).The
operculumconstitutes1% of the shell
weight and the operculumproduction
potentialofIndiaisestimatedas10tonnes.
vi} Cuttle fish bone & ink
The bonesof cuttlefish havemany
pharmaceuticalndindustrialuses.Cuttle
fish bonesarerich in calciumandtrace
minerals.It is used'locallyfor cleaning
mirror.Driedpowderedcuttleboneisused
asfeedforreptilesandbirds.It is usedin
medicinestorelieveearache.Cuttlebone
in powder form is used as external
applicationtopreventskindiseases.It is
.."
alsousedin themanufactureofperfumes.,
'U
andtalcumpowder.In Aroor,cuttlebones
werecollectedbythetradersat a costof~
Rs. 10perboxweighing40kg fromtheii
firms exportingcuttlefish. It is then....
transportedtoTamilnadu regionwhereit "-I
usedin the manufactureof perfumesandC
talcum powder. In Tuticorin region 0:....
TamilnaducuttlebonesalongwithwastE'-
materialsfromthe cuttlefish exportint~
firms were collected,cookedin hot aiC
drierssundriedandgroundin toapowde
formwhichis exportedforuseaspoultrC'"'
feed.The technoeconomicsofcuttlebon~
processingfor poultryfeedshowedthE"-
the firm earns an annual profit I~
Rs.46,OOObyprocessing50tonnesofbon.~
andwastes(Table5).Cleanedriedcutt~
bonesofdifferentsizesarealsoexporo~
fordifferentpurposes.UsuallyboneshaviJ~
above6"sizearepreferredforexport.It~
mainlyexportedtoUK andJ apan. ~
~
Cuttlefish ink was usedin thep~
as a tint for artist'spaints and also~
writing ink. Some of the cuttlefiC'--t
exportingfirmsin AroorandNeendak:
regionwerecollectingtheink sacandi~
exportedaftertyingtheink sac.Sinc~
~
Sl. Item Source Average % Production
No. Landing recovery potential
(1995-2000) (tonnes)
tonnes
1. Sharkcartilage Shark 43,839 10% 4384
2. Shark liveroil Shark 43,839 11.25% 4932
3. Fishmaws& isinglass Eel & Catfishes 54721 1-3% 1641
4. Gastropodoperculum Gastropods 1305 1% 10
5. Seashells Bivalves 1598 80% 1278
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is a laboriousprocessits exportis very
limitednowadays.It is alsousedin the
preparationofhomeopathicmedicines.
Marketing
At present there is no organized
systemof marketingfor manyof these
products. Hence the exact status on
domesticonsumptionandpricesofthese
productsarenotavailable.Manyofthese
productsare fetchingveryhigh priceat
the export market. The unit value
realizationofdifferentmarineby-products
obtainedfromtheexportstatisticsis given
in Table 7. Amongthe differentmarine
by-products,driedisinglassfetchesaprice
ofRs.600/kg.driedchitinRs.252/kgand
driedchitosanRs.455.82/kg.Thehighunit
valueofdifferentproductsclearlyindicates
thescopefortheirdevelopmentbyevolving
appropriateutilisation and marketing
strategies.
The exportof all ancillary marine
productstogethershoweda compound
growthrateof 18.53%in termsofvolume
andvalue'duringthe period1991-2000
(Table8).Thetotalmarineproductexports
alsoshowedthesamegrowthrateduring
thisperiod.Chitingrewby40.8%in terms
ofquantityand53.08%intermsofvalue.
In termsofvalue,seashellsshowedthe
highestgrowthrate of 91.53%whereas
fish mawsshoweda growthrate of only
19.46%.Even though the export of
byproductsconstitutel ssthanonepercent
ofthetotalmarineproductsexports,their
futurepotentialis immenseconsidering
the high expo.rtprice of manyof these
products.Alsosincemanyoftheseproducts
are wastematerialsfrommarinecatch,
this will furtherfacilitatein generating
additionalrevenueandhelp in reducing
the environmentalproblemsassociated
withwastedisposal..
Table 7: Unit value realisation of major ancillary marine products from
India (Export market, 2000.01)
Source: Statistics of marine products exports, MPEDA, 2001
S1. Product Export Unit value(Rs./kg)
No. Quantity(tonnes) Value
(in Rs.lakhs)
1. Driedchitin 17.50 44.16 252.36
2. Driedchitosan 4.06 18.51 455.82
3. Driedfish maws 521.89 1580.76 302.89
4. Driedisinglass 56.19 29.01 516.4
5. Driedfishmeal 40.00 7.87 19.67
6. Driedcuttlefishbones 1.94 8.03 40.29
7. Driedoystershellpowder 1378.14 40.35 2.93
8. Driedfishnails .71 2.48 347.72
9. Sharkbones 52.97 48.86 92.24
10. Crabshells 38.54 44.09 114.40
11. Seashells 417.91 106.92 25.59
TOTAL 2529.85 1931.04 .Averageunit
value =180.85
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Table 8: Export growth rate of selectedancillary marine products during
1991-2000
* Significantat5%level
Conclusion & Policy Implications
Theresultsofthestudyrevealedthat
an estimatedquantityof 205tonnesof
shells,10tonnesofgastropodoperculum
4,932tonnesof sharkliveroil and4,384
tonnesofsharkcartilagecouldbeproduced
annuallywith thecurrentfish landings.
A surveyon the extentof shell waste
utilisationforchitinproductionin Kerala
showedthatabout30,000tonnesofshell
wastesis availablein Keralaaloneandby
properutilisationofthesame,1,200tonnes
ofchitincanbeproducedannually.In India
theannualchitinproductionpotentialis
estimatedas 3,560tonnesfromshrimp
shellwastesand1,354tonnesfromcrab
shell wastes.The high unit value of
differentproductsclearlyindicatedthe
scopefor their developmentby evolving
appropriateutilisation and marketing
strategies.The exporttrendanalysisfor
theperiodfrom1991to2000showedthat
theoverallgrowthrateofancillarymarine
productsis onparwiththeexportsoftotal
marineproducts.
Manyofthemarineby-productsfind
application in industrial and
pharmaceuticalsectors,theendproducts
ofwhichareverycostlyandoutofreach
of the domestic consumers. Hence
elaborateand continuousresearch to
identify the chemicalcompositionand
presenceofbioactivecompoundsin these
products is needed,which should be
accompaniedby domesticproduction,
catalogingandpatentingoftheproducts.
Thepotentialavailablein thissectorshould
be exploitedfor generationof alternate
employmentopportunitiesandincomefor
coastalwomenfolk.
c
.
..
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As no statistical information is
availableatpresentregardingthedomestic
andexportradeofmanyoftheseproducts,
research studies regarding the
quantificationofdomesticandexportrade
volumes and identification of trade
channelsshouldbe given top priority.
Consideringthe diminishingcatchand
overexploitationin themarinefisheries
sector, the marine byproducts offer
."
4"
4...
4...
1..
.....
Sl.No. Product Compoundgrowth rate
Quantity Value Price
I. <lfiiQn 40.8* 53.08* 8.68*
;
2 Seashells 38.3 91.53 15.77*
3 Fish Maws 20.9* 19.46* -1.27
4 All ancillaryproducts 18.53* 18.53* 0.14
5 All marineproducts 10.48* 18.53* 7.66*
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promisingscopefor ensuringalternate
employmentopportunitiesandincomefor
the coastal fisherfolk. Hence a
comprehensivepolicy on production,
marketingconservationandutilisationof
all ancillarymarineproductsis essential
to optimiseemploymentandearningsof
fisheries.
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